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ABSTRACT 
The paper presents the geochemical research for the presence of the elements in traces in grapes produced in the 
Tikves area (Republic of Macedonia), and in the same time the spatial distribution of the elements nickel, iron 
and chrome is presented. A special note is given to the elements nickel, iron, copper and chrome in order to 
present the anthropogenic influence which appears from the work on the metallurgy of nickel and iron which is 
found in this region and the appliance of means for plant protection. The average values of the elements in 
traces in the grapes from the Tikves area are in (mg/kg) (Li-0.020; Be-0.002; B-28; Na-8; Mg-300; Al-49; P-
5588; Ca-490; Ti-0.94; V-0.011; Cr-0.184; Mn-4.0; Fe-14; Co-0.012; Ni-0145; Cu-7.1; Zn-2.5; Ga-0.029; Ge-
0.001; As-0.157; Sr-3.7; Mo-0.019; Pd-0.0005; Ag-0.009; Cd-0.002; Sn-0.012; Sb-0.065; Cs-0.031; Ba-0.64; 
Tl-0.002; Pb-0.66; Bi-0.026; Th-0.001). From the conducted research it could be concluded that a certain 
increase in the concentration of iron, nickel, copper and chrome is noted in the eastern part of the region, and it 
is as a consequence of the anthropogenic activities 
INTRODUCTION  
Vineculture and wine in Tikves area have a rich historical past and long tradition. They 
constitute the core industries of the population of the whole region.  
The history of vines in this region goes back to more than two millennia, and that something 
can be seen from the numerous remnants of the past (archaeological artifacts in archeological 
sites such as: Stobi Eudarist, Belgrade, Antigone, Demir blackberry etc. .), written documents, 
photographs, stories, as well as folk songs, customs and other works (Cvijich, 1906).  
Ancient Macedonians who lived in these areas with great love and piety cultivated this culture, 
and the god of wine was one of the most desirable deities. Grapes and wine were cult food 
items that are used during celebrations. Today in the area around Tikves  can still be found 
numerous archaeological artifacts with representations of grapes and vines. But an even greater 
number of archaeological artifacts that were taken in the past of this region today are in the 
museums in Belgrade, Sofia and elsewhere. 
 Viticulture as an important branch of agriculture continued to flourish in the Middle 
Ages as witnessed by numerous entries from many historians and travel writers, but three 
miniatures from the middle of X century found in this region present the three stages of 
processing the grapevine. During the early Middle Ages in the cultivation of vines of great 
importance was the application of the “Codex Kotor " by which with the law it was regulated 
the cultivation of this crop , and non-compliance with these provisions was punishable by law 
. In the second half of the XVI century when the territory of Tikves was ruled by the brothers 
Dejanovik, twenty villages with fields and vineyards were donated to the Mount Athos 
monasteries Hilendar and Panteleimon. It should be noted that in the Middle Ages the best 
producers of grapes and wines were at the monastery property, and the method of preparing 
the wine was kept in an utmost secrecy. Today, when we talk about viticulture in Macedonia, 
it immediately reminds us of the Tikves area, the Tikves grapes and wine which is mentioned 
in numerous native Macedonian folk songs. Today the Tikvesh wine area is one of the most 
important, both in Macedonia and the Balkans ( Elenov, 1986) . 
Results which refer to the determination of the elements in tarces in the wine produces 
in the winetrade in Tikves area, as well as the rest of the wine regions in Republic of Macedonia 
can be found in the papers by: Julijana Cvetkovic, Sonja Arpadjanb, Irina Karadjova, Trajce 
Stafilov. (2002), Trajče Stafilov, Irina Karadjova (2009), Irina Karadjova, Julijana Cvetkovic, 
Trajce Stafilov, Sonja Arpadjan (2007), Irina Karadjova, Sonja Arpadjan, Julijana Cvetkovic 
and Trajce Stafilov (2004), Julijana Cvetković, Trajče Stafilov, ·Dragan Mihajlović (2001), 
Krste Tasev, Iirina Karadjova, Sonja Arpadjan, Julijana Cvetkovic, Trajce Stafilov (2004, 
2006, 2005). Also, the results which refer to the geological, pedo-genetical and geo-chemical 
characteristics in the region Tikves and its surrounding can be found in the papers by: Blazo 
Boev et all (2005) and Trajce Stafilov et all (2008). 
METHODS 
 Terrain methods of research 
Field research methods are very important research activity of which depends greatly on 
further research results, and of course the performance of the final conclusions. In this Master 
work these methods are renamed in full in order to:  
 detailed insight on the field that is the subject of research,, 
 drafting outreach activities, 
 sampling of grapes while GPS positioning, packaging and labeling samples, 
 photographing the developed profiles in soil horizons from which the samples 
are collected, 
 record owners of vineyards whose grapes are collected soil samples and samples 
of wines, 
 sampling of wines are produced at home conditions, packinglabeling. 
  Laboratory methods of research 
 
 Preparation of soil samples for geochemical and wine pursuits representation 
makroelementite and trace elements (ISO-11466);  
 Determination of the macroelements and trace elements by applying the 
methods of ICP-MS. 
 
   
RESULTS 
The results of the geochemical research of the presents of elements in traces in grapes 
produced in Tikves area are presented in Table 1:  
Table 1.  Presence of elements in traces in the grapes in Tikves area (method ICP-MS  in 
mg/kg) 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
From the presented results in table 1 it could be concluded that certain concentrations of the 
elements in traces are within the frames of the published values for other regions in the world 
( Kabata- Pendias, 2000)  
Elements (mg/kg) Min Median Max 
    
Li 0.007 0.020 0.062 
Be 0.003 0.002 0.001 
B 7 28 37 
Na 3.7 8.0 17.7 
Mg 174 300 417 
Al 21 49 96 
P 3077 5588 7527 
Ca 279 490 743 
Ti 0.36 0.94 1.11 
V 0.007 0.011 0.030 
Cr 0.061 0.184 1.384 
Mn 1.4 4.0 7.6 
Fe 5 14 66 
Co 0.009 0.012 0.048 
Ni 0.050 0.145 1.124 
Cu 1.8 7.1 119.1 
Zn 1.6 2.5 10.5 
Ga 0.015 0.029 0.057 
Ge 0.001 0.001 0.001 
As 0.008 0.157 2.136 
Sr 1.4 3.7 7.4 
Mo 0.001 0.019 0.103 
Pd 0.001 0.0005 0.003 
Ag 0.002 0.0092 0.072 
Cd 0.001 0.0024 0.034 
Sn 0.031 0.012 0.128 
Sb 0.005 0.065 1.043 
Cs 0.016 0.031 0.159 
Ba 0.216 0.64 1.504 
Tl 0.001 0.002 0.006 
Pb 0.136 0.66 10.05 
Bi 0.002 0.026 0.276 
Th 0.001 0.0016 0.003 
 Fig.1. Map of iron distribution in the grapes from Tikves area  
 Fig.2. Map of chrome distribution in the grapes of Tikves area  
 
 Fig.3. Map of copper distribution in the grapes of Tikves area 
 Fig.4. Map of nickel distribution in the grapes of Tikves area 
 
  
For determination of the anthropogenic impact on the metallurgy of the production of 
nickel  located in winery and the anthropogenic impact on the use of protective resources in 
the production of grapes made geochemical maps of the distribution of iron , nickel , chromium 
and copper ( Fig.1, 2.3 .4 ). From the presented geochemical maps it can be concluded that the 
environment of the village Marena (eastern part of the area winery) is with higher 
concentrations of nickel, iron, chromium and copper. Increased concentrations of iron, nickel 
and chromium are the result of emissions of dust containing elevated concentrations of these 
elements as a result of the metallurgy of nickel (Boev et all, 2013). Increased concentrations of 
copper in the long-lasting effect on the use of funds for protection of plants containing copper. 
CONCLUSION 
Conducted geochemical studies suggest that in certain regions (near the village of Marena) 
appear elevated concentrations of iron, nickel, chromium and copper in which the grapes are 
produced in winery and they are increasing due to anthropogenic activities (metallurgy, use 
of means of plant protection). It should also be noted that these increased concentrations do 
not exceed the allowable values for these elements in grapes and that these values are within 
normal. 
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